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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in 
the application. 

Please amend claims 1, 2, 4-9, 13, 14, and 17-20 as follows: 

1. (Currently Amended) A semiconductor switching element driving circxiit comprising: 

a semiconductor switching element having a gate terminal, a first terminal 
and a second terminal for carrying a main current between the first and second terminals 
by applying a voltage to the gate terminal; 

an overcurrent protection circuit for decreasing the main current at a first 
slope and then reducing the main current at a second slope steeper than said first slope, 
when said main current booomoo a-fifgt- ovcrourront that exceeds a predetermined current 
value for a first period of time equal to or longer than a predetermined period of time; and 

an overcurrent limiting circuit for instantaneously dropping the voltage 
applied to said gate terminal when said main current becomes a flooond ovorourront larger 
than said firot ovorourront predetermined cinrent value w ithin a second period of time 
shorter than said predetermined period of time. 

2. (Currently Amended) A semiconductor switching element driving circuit according to 
claim 1, wherein said overcurrent limiting circuit decreases the voltage applied to said 
gate terminal when said main current roaohop ooid oooond ovorourront becomes larger 
than said predetermi ned current value within a third period of time shorter than a delay 
time defined by said overcurrent protection circuit. 
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3. (Original) A semiconductor switching element driving circuit comprising: 

a semiconductor switching element having a gate terminal, a first terminal 
and a second terminal for carrying a main current between the first and second terminals 
by applying a voltage to the gate terminal; 

an overcxirrent limiting circuit for instantaneously dropping the voltage 
applied to said gate terminal when said main current becomes larger than a first 
comparison current; and 

an overcurrent protection circuit for decreasing the main current at a first 
inclination when said main current becomes larger than a second comparison current that 
is lower than said first comparison current, and then reducing the main current at a 
second inclination steeper than said first inclination when the main current becomes 
smaller than a third comparison current that is lower than said second comparison 
current. 

4. (Currently Amended) A semiconductor switching element driving circuit according to 
claim 3, wherein said semiconductor switching element further oomprioin g comprises : 

a sense terminal connected to said semiconductor switching element for 
outputting a sense current substantially proportional to said main current; and 

wherein said overcurrent protection circuit comprising comprises : 
a first comparison unit forjudging whether said main current becomes 
larger than said second comparison current based on said sense current, and a second 
comparison unit forjudging whether said main current becomes smaller than said third 
comparison current based on said sense current. 
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5. (Curreatly Amended) A semiconductor switching element driving circuit according to 
claim 4, wherein said overcuirent protection circuit comprising comprises : 

a delay circuit for delaying an output of said first comparison unit for a 
delay time, wherein said overcurrent protection circuit decreases said main current at said 
first inclination after said delay time has passed. 

6- (Currently Amended) A semiconductor switching element driving circuit according to 
claim 5, wherein said overcurrent protection circuit comprising comprises an overcurrent 
protection transistor having a collector comiected to said gate terminal; 

wherein said overcurrent protection circuit turns on said overcurrent 
protection transistor to reduce the voltage applied to said gate terminal when said second 
comparison unit detects said main current becomes smaller than said third comparison 
current after said first comparison unit detects that said main current has become larger 
than said second comparison current. 

7. (Currently Amended) A semiconductor switching element driving circuit according to 
claim 6, wherein said overcurrent protection circuit eomprioing comprises : 
a latch circuit for holding an output of said delay circuit; and 
an AND circuit to which outputs of said latch circuit and said second 
comparison unit are inputted, wherein an on state and an oiT state of said overcurrent 
protection transistor depend on an output signal of said AND circuit. 
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8. (Currently Amended) A semiconductor switching element driving circxiit according to 
claim 1 , further comprising: 

a sense terminal connected to said semiconductor switching element for 
carrying a sense current substantially proportional to said main current; 

wherein said overcurrent limiting circuit oomprioing comprises : 
an overcurrent limiting transistor having a collector connected to said gate 
terminal and a base to which a voltage controlled based on said sense current is applied, 
wherein said overcurrent limiting transistor is turned on to reduce the voltage applied to 
said gate terminal based on said sense current. 

9. (Currently Amended) A semiconductor switching element driving circuit according to 
claim U wherein said semiconductor switching element is an IGBT having a collector 
terminal as said first teiminal and an emitter terminal as said second terminal. 

10. (Original) A semiconductor svntching element driving circuit according to claim 9, 
wherem said IGBT has a plurality of elements each having different threshold voltages 
and connected each other substantially in paraUel. 

11. (Original) A semiconductor switching clement driving circuit accoftiing to claim 9, 
wherein said IGBT has a plurality of elements respectively forming channels in different 
plane directions, whereby threshold vohages of the elements are diflferent from each 
other. 
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12. (Original) A semiconductor switching element driving circuit according to claim 1 1, 
wherein one of said plane directions is {100} . 

13. (Currently Amended) A semiconductor switching element driving circuit according to 
claim 12, wherein said IGBT oompriorn g comprises : 

a gate electrode being connected to said gate terminal of said IGBT, 
forming a top geometry thereof in a hexagonal shape on a plane parallel to a surface of a 
semiconductor substrate on which the IGBT is formed, and having a plurality of faces 
each orienting different plane directions, wherein one of said plane directions is {100} . 

14. (Currently Amended) A ocmiconductor s^dtohing e l e m e nt driving oircuit aooorairtg to 
claim 9^ A semiconductor switching element driving circuit comprising: 

a semiconductor switching elemen t having a gate temiinaL a first terminal : 
and a second terminal for carrvine a main current between die first and second terminals 
by applving a voltage to the gate terminal: 

an overcmrent protection circuit for decreasing the main current at a first 
slope and thm reducing the main current at a second slope steep er tha n said first slop e^ 
when said main current exceeds a predetermined current value for a first period of time 
eoual to or longer t han a predetermined period of time;; anrl 

an overcurrent limiti ng circuit for instantaneously dropping the voltage 

applied to said gate te rminal when said main current becomes larger than said 
nredetermined current value wit hin a second period of time shorter than said 
prede^erm med period of time; 
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wherein said semiconductor switching element is an IGBT having a 
collector tciminal as said first terminal and an emitter terminal as said second terminal, 
and 

wherein said IGBT has a gate electrode having a striped shape, and 
forming channels on both sides of said gate clectrodej and having difTerent threshold 
voltages on both sides of the gate electrode. 

1 5. (Original) A semiconductor switching element driving circuit according to claim 14, 
wherein the threshold voltage on one of said both sides of said gate electrode is varied by 
conducting an obliquely ion inrplantation with respect to a surface of a semiconductor 
substrate on which the IGBT is fomied for adjxisting the threshold voltage. 

16. (Original) A semiconductor switching element driving circuit according to claim 1, 
wherein said semiconductor switching element driving circuit is utilized to an automobile 
motor driving circuit for controlling a motor of an electric vehicle or hybrid vehicle. 

17- (Currently Amended) A s e mioonduotor owitohing elamont driving oirouit aooording to 
olaim 1, furth e r oompriaine: A semiconductor switching element driving circuit 
comprising: 

a semiconductor swi tching element having a gate terminal, a first terminal 
and a sec ond terminal for carry rnB a main current between the first and second terminals 
by applying a voltage to the gate terminal: 
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an overcurrent protection circuit for decreasing the main current at a first 
slope and then reducing the main current at a second slope steeper than said first slope, 
when said main current exceeds a predetermined current value for a first period of time 
equal to or longer than a predetermined period of time; and 

an overcurrent limiting circuit for instantaneously dropping the voltage 
applied to said gate terminal when said main current becomes larger than said 
predetemiined current value within a second period of time shorter than said 
predetermined period of time: 

a sense terminal connected to said semiconductor switching element for 
carr3dng a sense current substantially proportional to said main current; 

wherein said overcurrent limiting circuit comprisin g comprises : 

a current detection resistance connected to said sense terminal for 
converting said sense current outputted fix>m the sense terminal into a detection voltage; 
and 

a detection resistance switching imit for decreasing a resistance value of 
said current detection resistance until said voltage ^plied to the gate terminal is under a 
predetermined value which is lower than a fuU-on voltage by which said semiconductor 
switching element becomes a full on state. 

18. (Currently Amended) A semiconductor switching element driving circuit eomprisingf 
according to claim 3. 

a-semk onduotor owitohing olomont having a goto tomiinal, a firot torminol 
nnd g pooond terminal for parrying q main current bot^ ^ ^oon the first and sooond torminolfl 
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by applying a oontrol voltag e to th e gat e t e nruDol, said s e mioondxiotor awitohing e l e m e nt 
outputting Q dotootion current substantially proportional to tho mQin ourront from a 
dotootion terminal; and 

an overourr e nt limiting otnniit for adjusting th e oontrol voltag e applied to 
said gate tcrminol s o that oaid main ourr e nt beoomoo equal to or under aprodot e rmin e d 
ourront volu e y; wherein said overcurrent limiting circuit oomprioing comprises : 

a current detection resistance connected to a detection terminal for 
converting said detection cvurent outputted from the detection terminal into a detection 
voltage; and 

a detection resistance switching unit for decreasing a resistance value of 
said current detection resistance until said gate voltage applied to the gate teraiinal is 
imder a reference voltage which is lower than a fiill-on voltage by which said 
semiconductor switching element becomes a full on state. 

19, (Currently Amended) A semiconductor switching element driving circuit according to 
claim 18, wherein said detection resistance switching umt oomprioin g comprises : 

a control voltage detecting unit for detecting said control voltage; 

a short-circuiting unit for short-circuiting a part of s^d current detection 

resistance; and 

a short circuit driving imit for decreasing the resistance value of said 
current detection resistance by driving said short-circuiting unit during said control 
voltage detected by said control voltage detecting unit is under the reference voltage. 
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20, (Currently Amended) A semiconductor switching element driving circuit according to 
claim 19, whereiii said ciuxent detection resistance comprising comprises a first detection 
resistance connected to a second detection resistance in series; 

wherein said short-circuiting unit short-circuits one of said first detection 
resistance and said second detection resistance. 

21. (Original) A semiconductor switching element driving circuit according to claim 18, 
wherein said semiconductor switching element is an IGBT having a gate terminal as said 
control terminal, a collector terminal as said first terminal, and an emitter terminal having 
a main emitter terminal as said second terminal and a sub emitter terminal as said 
detection terminal. 
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